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FRICTION CLUTCH 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a friction clutch, that includes a pressure 
plate connected to a housing arrangement for rotation in common around an axis of 
rotation and a force-exerting arrangement supported against the pressure plate and the 
housing arrangement. 

2. Description of the Related Art 

[0002] In these types of friction clutches, the forces and the forces of reaction 
produced during actuation processes are transmitted to the bearings of a drive shaft 
such as, for example, to the crankshaft bearings, unless internal support is provided in 
the friction clutch itself. In the case of conventional clutches, in which energy-storing 
devices are used as force-exerting arrangements and the actuating processes leading 
to the forces in question are clutch-release processes, the loads exerted on the 
crankshaft bearings are comparatively short in duration. In the case of clutches which 
are kept engaged by the production of a continuous engaging force, however, the forces 
are present practically during the entire time that the clutch is operating. This leads to a 
neariy continuous axial load on the crankshaft bearings, which are usually not designed 
to handle such loads. 

[0003] It is therefore possible to design the clutch so that the forces of reaction 
which are . produced upon the execution of actuating processes are absorbed by the 
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clutch itself. For this purpose, a bearing arrangement can be provided, which 
disconnects certain components so that they no longer rotate in common and thus 
allows the housing arrangement to absorb the forces. 
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SUMMARY OF THE INVENTION 

[0004] It is the object of the present invention to provide a friction clutch which 
guarantees that the various system components are kept precisely in their proper 
positions with respect to each other while at the same time providing for the internal 
absorption of the forces. 

[0005] According to the invention/a friction clutch includes at least one pressure 
plate, which is connected to a housing arrangement for rotation in common around an 
axis of rotation; a force-exerting arrangement, which is supported against the pressure 
plate and the housing arrangement; and a bearing arrangement on the housing 
arrangement to absorb the forces of reaction, these being the forces which are 
produced in an actuator system upon the execution of actuating processes, where the . 
bearing arrangement is supported with respect to the housing arrangement in such a 
way that it is prevented from moving in either axjal direction. 

[0006] Because the bearing arrangement is supported in both axial directions, it 
is guaranteed that a defined end position is produced not only in the direction in which a 
force is exerted between the bearing arrangement and the housing arrangernent upon 
execution of actuating processes, but also in the other direction, this being 
advantageous especially upon the execution of installaition processes for installing the 
components in their proper positions without play. 

[0007] In the friction clutch according to the invention, for example, it is possible 
for the housing arrangement to cooperate with a retaining element to form an opening, 
which serves to accept a locking element. The locking element supports the bearing 
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arrangement in one axial direction. So that the fewest possible components must be 
made available to realize the principles of the invention, it is also possible for the 
retaining element to support the bearing arrangement in the other axial direction. As an 

alternative, it is also possible to form a support section on the housing arrangement to 

■.- ^ ' 

support the bearing arrangement in the other axial direction. 

[0008] In an alternative, very easy-tp-implement method for holding the bearing 
arrangement in place in both axial directions, it is possible for the bearing arrangement 
to be supported on the housing arrangement in both axial directions by a plurality of pin- 
like support elements. 

[0009] According to another alternative design, it is possible for a thread to be 
formed on a bearing component of the bearing arrangement, which thread engages with 
a thread formed on the housing arrangement. 

[0010] According to another alternative design, a first retaining element, which 
supports the bearing arrangement in a first axial direction, is attached to the housing 
arrangement, and a second retaining element, which supports the bearing arrangement 
in a second axial direction, is attached to the bearing arrangement. It is possible to 
arrive at a very simple-to-produce connection again by providing one of the retaining 
elements with a thread, which engages with a thread on the housing arrangement. It is 
also possible for one of the retaining elements to be attached to the housing 
arrangement by a latching type of connection. In this case, it is possible, for example, 
for one of the retaining elements to have retaining tongues, which grip the other 
retaining element. 
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[0011] The bearing arrangement can include, for example, a sliding bearing 
arrangement, where a first sliding bearing element is supported axially on a first 
retaining element, and a second sliding bearing element is supported axially on a 
second retaining element. At least one of these sliding bearing elements can 
simultaneously have a radial support area for the purpose of radial centering. The 
sliding bearing can run wet or dry; if it runs wet, a seal can be provided. If a wet-running 
sliding bearing arrangement is used, a sealing arrangement can preferably be provided 
to encapsulate the bearing arrangement in an essentially lubricant-tight manner. It is 
therefore possible to supply lubricant to the area of the surfaces which are in frictional 
contact with each other via one of the components to be supported, so that a very low- 
friction support can be achieved and so that simultaneously a sealing function at least 
effective enough to prevent all but slight leaks can be obtained by nneans of the sealing 
arrangement. 

[0012] In another alternative embodiment of the invention, a locking element is 
provided on the bearing arrangement; the housing arrangement is supported on a first 
axial side of the locking element; and a retaining element, which is permanently 
connected axially to the housing arrangement, is supported axially on a second axial 
side of the locking element. The retaining element can be permanently connected to 
the housing arrangement by riveting, welding, brazing, bonding with an adhesive, 
deforming, press-fitting, etc. 

[0013] In another alternative embodiment, the bearing arrangement is supported 
on an insert element in both axial directions and the insert element is permanently 
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attached or capable of being permanently , attached to the housing arrangement. The 
insert element can have an axial stop for the support of the bearing arrangement in a 
first axial direction and can have a locking element for supporting the bearing 
arrangement in the second axial direction. 

— i 

[0014] The friction clutch according to the present invention can be designed as a 
dual clutch with a first clutch area and a second clutch area, each comprising a 
pressure plate and a force-exerting arrangement. In this case, it is possible for each of 

« * 

the two dutch areas to have its own actuation system, which is connected to the 
housing arrangement in the manner specified according to the present invention and 
which therefore ensures that the actuating forces are absorbed within the clutch itself. 
Of course, it should also be pointed out that the friction clutch according to the present 
invention can also be a conventional single-disk clutch or multi-disk clutch for which only 
a single actuator system is required. 

[0015] Other objects and features of the present invention will become apparent 
from the following detailed description considered Jn conjunction with the accompanying 
drawings. It is to be understood, however, that the drawings are designed solely for 
purposes of illustration and not as a definition of the limits of the invention, for which 
reference should be made to the appended claims. It should be further understood that 
the drawings are not necessarily drawn to scale and that, unless otherwise indicated, 
they are merely intended to conceptually illustrate the structures and procedures 
described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Figure 1 is a partial longitudinal cross-sectional view through a friction 
clutch according to the present invention; 

[0017] Figure 2 is a detailed view of a bearing arrangement on a housing of the 
friction clutch shown in Figure 1 ; 

[0018] Figures 3-10 are detailed views, corresponding to Figure 2, of alternative 
embodiments of the connection; 

[0019] Figure 1 1 shows a modification of the embodiment shown in Figure 10; 
[0020] Figure 12 shows a modification of the embodiment shown in Figure 10; 
[0021] Figure 13 shows a modification of the embodiment shown in Figure 10; 
[0022] Figure 14 is a detailed view, corresponding to Figure 2, of an alternative 
embodiment; 

[0023] Figure 15 is a detailed cross-sectional view of the connection of a bearing 
arrangement, which is designed here as a sliding bearing arrangement; and 

I - 

[0024] Figure 16 shows a modification of the embodiment according to Figure 15. 
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

[0025] In Figure 1, a friction clutch 10 is dual clutch having two clutch areas 12, 
14. The first clutch area 12 has a pressure plate 16, which is mounted non-rotatably in 
a housing arrangement 18, but which has a certain freedom of movement in the 
direction parallel to an axis of rotation A. The pressure plate 16 can be pushed toward 
an intermediate plate 22 by a force-exerting arrangement 20, the radially outer area of 
which is supported on the housing arrangement 18, with the result that the friction 
linings of a clutch disk 24 are clamped between the pressure plate 16 and the 
intermediate plate 22. The force-exerting arrangement 20 can comprise several lever 
elements, which are arranged in the circumferential direction around the axis of rotation 
and which extend essentially in the radial direction. The lever elements can be 
connected to; each other and can be acted upon in the radially inner area by an 
actuating mechanism 28, which acts by way of an actuating bearing 26. An energy- 
storing device such as a diaphragm spring could also be used as the force-exerting 
arrangement 20, which, in the case of a clutch of the push type, can also be acted upon 
in the inner area by way of the bearing 26, like the lever elements, to be moved toward 
the pressure plate 1 6 to engage the clutch. 

[0026] The clutch area 14 comprises a clutch disk 30, which can be pretensioned 
toward the intermediate plate 22 by two housing-like or shell-like force-transmission 

4 

elements 32, 34, which are connected to each other by connecting elements (not 
shown); and by an additional force-exerting arrangement 36, which is supported on the 
external surface of the housing arrangement 18. The friction linings of a clutch disk 39 
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can then be clamped between the pressure plate 30 and the internnediate plate 22. An 
actuating mechanism can be assigned in the same way to the second clutch area 14, 
i.e., to the force-exerting arrangement 36 of that area. The force-exerting arrangement 
36 can also comprise several lever elements, which are arranged around the 

■ * 

circumference and possibly connected to each other, and which, upon appropriate 

I ' . 

excitation of the actuating mechanism, transmit a clutch-engaging force. An energy- 
storing device which exerts a pretensioning force in the clutch-engaging direction can 

■ 

also be used. 

[0027] The actuator mechainism 28 shown in Figure 1 is supported in the area of 
a first actuator component 38 by the previously menfioned bearing 26 on the force- 
exerting arrangement 20. A second actuator component 42 is supported with respect to 
the housing arrangement 18 by a bearing arrangement 40, which will be explained in 
greater detail below. When an actuating process is executed, the two actuator 
components 38, 42 can be shifted with respect to each other in a direction parallel to the 
axis of rotation A as a result of the fact that they are in thread-like or ramp-like 
engagement with each other; thus, when they are rotated relative to each other, they 
are also displaced axially with respect to each other. However, the actuator component 
42 could also be designed as a slave cylinder, in which the actuator component 38 can 
slide as a slave piston. It is possible to use a wide variety of actuator mechanisms here. 
[0028] The bearing arrangement 40 shown in Figure 1 is illustrated in greater 
detail in Figure 2. In Figure 2, we can see the housing arrangement 18, which has a 
circumferential shoulder 44, preferably ring-like, in its radially inner end area, this 
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shoulder extending essentially in the axial direction.. This shoulder has an inward- 
projecting area 46 on its axially free end. A ring-like retaining elennent 48 made of sheet 
metal is pushed into the shoulder 44 and is permanently connected to the housing 
arrangement 18 by welding, pressing, or some other suitable method. An axial end 
area 50 of the retaining element 48 is a certain axial distance away from the inward- 
projecting area 46, so that here an intermediate space 52 is created. At the other axial 
end, the retaining element 48 forms a radially inward-extending support projection area 
54. When the system shown in Figure 1 is assembled, the actuating mechanism 28, 
along with the roller bearing 56 of the bearing arrangement 40 already mounted in it, is 
introduced axially into the shoulder 44, i.e., into the retaining element 48 in that 
shoulder. An outer bearing ring 58 comes to rest against the projecting area 54, so that 
the entire bearing 56, which is supported by its inner bearing ring 60 on the actuator 
mechanism 28, and which has spherical or needle-like rolling elements 62, arrives in a 
defined axial position. Then, a locking ring 64 can be inserted into the intermediate 

> 

space 52 to hold the bearing 56 in place in the other axial direction. 
[0029] In this way, the bearing 56, which forms the essential component of the 
bearing arrangement 40, is held in position on the housing arrangement 18 in both axial 
directions, so that, from the very beginning, the actuator mechanism 28, which carries 
the bearing 56, occupies a defined position with respect to the housing arrangement 18 
and thus with respect to the entire friction clutch 1 0. 

[0030] It is obvious that, like the shoulder 44 and the projecting area 46, the 
retaining element 48 does not have to be designed as a completely continuous ring; on 
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the contrary, it can have individual circumferential segments In the projecting area 54, 
for example, or it can have individual circumferential segments which are inserted into 
the shoulder 44, whereas the projecting area 54 is then designed as a continuous ring. 
This also pertains to the design variants described below, in which a similar type of 
retaining element 48 is present, 

[0031] Figure 3 shows a modification in which a retaining element is not used. 
Instead, a step-like projection 66 is formed on the shoulder 44 of the housing 
arrangement 18; this projection forms the stop for the outer bearing ring 58. On the 
other side, the locking ring 64 is again provided to hold the bearing 56 axially in place. 
This step-like projection 66 can be obtained by stamping, for example, or by a 
machining process. 

[0032] It can also be seen that, to allow the formation of the step-like projection 
66, the shoulder 44 no longer has an inward-projecting area; instead, a separate slip- 
over element 68 is provided, which is set down externally onto the shoulder 44 and is 
then welded, clamped, or attached in some other way to it; this slip-over element has a 
radially inward-projecting area 70, which works together with the axial end 72 of the 
shoulder 44 to form the opening 52 for the locking ring. 

[0033] In the case of the embodiment shown in Figure 4, an insertable retaining 
element 48 is again present, but it now has a plurality of radially outward-extending 
tongues 74, extending in the direction opposite the projecting area 54. The insert part 
48 can be attached to the housing 18 by spot welding in the area of these tongues. 
Otherwise, this embodiment is essentially the same as that shown in Figure 2. 
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[0034] The embodiment shown in Figure 5 corresponds essentially to that 
according to Figure 4. It can be seen, however, that the area of the retaining element 
48 which is pushed into the shoulder 44 is offset slightly to provide an elastic fit for the 
outer ring 58 of the bearing 56. 

[0035] Figure 6 shows an embodiment in which pass-through openings, in each 
of which a fastening pin 76 is inserted, are provided in the essentially axially oriented 
shoulder 44 of the housing arrangement 18. These pins can be held in place in the 
shoulder 44 by a threaded engagement, by press-fitting, by welding, or the like. A 
groove 78, which preferably extends continuously in the circumferential direction, is 
provided in the outer bearing ring 58; the pins 76 engage with essentially no axial play 
in this groove and thus ensure that the bearing 56 is held in place with respect to the 
housing arrangement 18. 

[0036] In the embodiment shown in Figure 7, the essentially axially oriented 
shoulder of the housing arrangenient 18 is provided with an internal thread 80. In a 
corresponding manner, an external thread 82 is provided on the outer bearing ring 58, 
so that the bearing 56 is held in a defined manner on the housing arrangement 18 by 
the engagement between the threads. The axial positioning of the bearing 56 can be 
predetermined here, for example, by the end point of the external thread 80. It is also 
possible to secure the bearing 56 permanently to the shoulder 44 by the use of an 
adhesive after the two parts have been screwed together. 

[0037] Figure 8 shows an embodiment in which a retaining element 84, designed 
in the form of, for example, a ring-shaped disk, is attached to the housing arrangement 
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18 by welding, for example; the radially inner area of this retaining element 84 extends 
radially inward beyond the inner circumferential surface of the shoulder 44. Thus a stop 
is provided for the. outer bearing ring 58 in one axial direction. The shoulder 44 is 
designed in this case with an external thread 86. Another sleeve-like retaining element 
88 has an internal thread 90 in an axially oriented area and has a radially inward- 
extending flangerlike shoulder 92, which forms a surface which supports the bearing 66 
in the other axial direction. 

[0038] In Figure 9, the retaining element 84 already shown in Figure 8 is attached 
to the housing arrangement 18 by welding, for example. An additional ring-like retaining 
element 94 is provided; a radially inward-extending shoulder 96 of this element holds 
the bearing 56 in place axially and has tongue-like sections 98 which pass through the 
openings 100, 102 in the housing arrangement 18 and in the retaining element 84 and 
thus grip behind the retaining element 84. These tongues 98 can be bent over radially, 
either in the inward or outward direction, after they have been passed axially through 
the openings 100, 102, or they can arrive in the position shown in Figure 9 by a latching 
type of action. 

[0039] In the embodiment shown in Figure 10, a locking ring 64 is inserted into a 
circumferential groove in the outside circumference of the bearing 56, i.e., in the outer 
ring of this bearing. An axially free end of the shoulder 44 of the housing arrangement 
18 rests against this locking ring 64. A retaining ring 120 with an approximately L- 
shaped cross section is pushed from the outside over the shoulder 44 and rests with its 
radially inward-extending sidepiece against the other axial side of the locking ring 64. 
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The retaining ring 120 can be attached to the housing arrangement 18 by pressing, 
welding, brazing, bonding with an adhesive, etc. Because the housing arrangement 18 
rests with its axial shoulder 44 on the bearing 56 in this embodiment also, a 
comparatively large contact area is obtained here. 

[0040] In the embodiment shown in Figure 11, the tongue sections 122 of the 
retaining element 120 pass through openings 124 in the housing arrangement 18; these 
tongue sections 122 are bent over on the other axial side of the housing arrangement 
18, that is, on the axial side facing away from the locking ring 64, to hold the 
components axially together. 

[0041] Figure 12 shows an embodiment in which it is not the axial shoulder 44 of 
the housing arrangement 18 which rests on the bearing 56, but rather an inner end 
surface, the width of which is essentially the same in this area as the thickness of the 
material out of which the housing arrangement 18 is made. Otherwise, the embodiment 
shown here is the same as that of Figure 11. 

[0042] In the embodiment shown in Figure 13, the ring-shaped retaining element 
120 is permanently connected to the housing arrangement 18 in the radially inner area 
of the housing by several riveting bolts 126. Here, too, an inner end surface of the 
housing arrangement 1 8 rests on the bearing 56. 

[0043] Figure 14 shows an embodiment in which an insert element 130 is 
inserted into the axial shoulder 44 of the housing arrangement 18, On one axial end, 
this element has a projection 132 in the form of, for example, a ring, which forms an 
axial stop for the bearing 56. On the other axial end, a ring-shaped groove 134 is 

15 



By Express Mall # EV353805520US 

formed in the insert element 130, into which groove a locking ring 136 is inserted. The 
bearing 56 is thus again held axially in place in this way with respect to the insert 
element 130. The insert element 130 is permanently connected in turn to the housing 
arrangement 18 by welding, for example, or by the use of an adhesive, or by press- 
fitting. An essential advantage of this embodiment is that various sizes of bearings of 
the same type can be inserted into the same housing arrangement 18; the only st^p to 
be taken to adapt bearings of different diameters to fit the housing is to select 
appropriately designed insert elements 130. These insert elements 130 are preferably 
made of thermally insulating material to prevent the transfer of heat between the 
housing arrangement 18 and the bearing 56 as much as possible. 
[0044] Figure 15 shows an embodiment in which the bearing arrangement 40 
comprises a sliding bearing, designated 104 overall. This bearing has a first, ring-like 
sliding bearing element 106, which is provided on one axial side of a flange-like 
projection 108 of the actuator part 42. The radial part of a second sliding bearing 
element 1 10 with an L-shaped cross section rests on the other axial side of the shoulder 
108, whereas the sidepiece of the "L" which extends essentially in the axial direction 
rests against an outer circumferential surface of this shoulder 108. A retaining element 
48 is again inserted into the shoulder 44 of the housing arrangement 18; the radially 
inward-projecting area 54 of this insert part defines the axial positioning in one direction, 
the first sliding bearing element 106 being supported on the projecting area 54. The 
second sliding bearing element 110 is supported by way of a support ring 112 on a 
locking ring 64, which is inserted into an inner circumferential groove in the shoulder 44. 
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[0045] In this embodiment as well, a defined axial positioning of the bearing 
arrangement 40 and thus also of the actuator part 42 with respect to the housing 
arrangement 18 is provided. Because the insertable retaining element 48 is again 
permanently connected by welding, for example, to the housing arrangement 18, 
defined contact areas are present here, in which sliding friction is produced by the use 
of the bearing elements 106, 110. 

[0046] Figure 16 shows a variant of the previous embodiment in which the 
bearing arrangement 40 is lubricated, it can be seen that ring-like sealing elements 
140, 142 are provided in the inner circumferential area of the insertable retaining 
element 48, that is, radially inside the sliding bearing element 106 and on the radially 
inner area of the support ring 112, i.e.. radially inside the sliding bearing element 110. 
These sealing elements 140, 142 have sealing lip areas which rest on the radially 
outward-extending, flange-like projection 108, which is between the sliding bearing 
elements 106, 110. By the use of these two sealing elements 140, 142 apd in 
cooperation with the insert part 48, with the sliding bearing element 110, and with the 
shoulder 44 of the housing arrangement 18, an essentially lubricant-tight encapsulation 
of the sliding bearing arrangement 104 is therefore obtained. Lubricant can be 
introduced into, or removed again from, this encapsulated space via two lubricant 
channels 144, 146, passing through the actuator part 42, so that, for example, by 
connecting these channels to the lubricant circuit of the transmission, lubricant can also 
be circulated in the area of the bearing arrangement 40. Thus, a sliding bearing with 
very low-friction can be obtained, in which, because of the cooling action of the 
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circulating lubricant such as a transmission oil, it is possible simultaneously to prevent 
overheating. It is obvious that the channels 144, 146 can also lead to other areas of the 
encapsulated space; for example, they can lead to areas which are not covered directly 
by a sliding bearing element 106, 110, such as the space located bet\A/een the sealing 
element 142 and the radially inner area of the sliding t?earing element 110, 
[0047] It should also be mentioned in regard to the embodiments shown in 
Figures 15 and 16 that the sliding bearing elements designated there by the reference 
nunribers 106 and 110 can be held in place nonrotatably on, for example, the actuator 
part 42, namely, on the flange-Ijke projection 108 of the actuator part, to achieve defined 
friction conditions; this can be done by the use of an adhesive, for example, by riveting, 
or by some other suitable method, so that a sliding movement in contact with the insert 
part 48 or the support ring 112 is possible. The opposite arrangement, in which the 
sliding bearing elements 106, 110 are held on the components 48 and 112, 
respectively, and thus move with sliding friction on the flange-like projection 108, is also 
possible. 

[0048] The bearing arrangement to be provided for the force-exerting 
arrangement 36 can also be designed in the way described above. The design of the 
bearing arrangement according to the invention can be used when the friction clutch is 
not designed as a dual clutch but rather as a simple clutch. 

[0049] Thus, while there have shown and described and pointed out fundamental 
novel features of the invention as applied to a preferred embodiment thereof, it will be 
understood that various omissions and substitutions and changes in the form and 
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details of the devices illustrated, and in their operation, nnay be made by those skilled in 
the art without departing fronn the spirit of the invention. For example, it is expressly 
intended that all combinations of those elements and/or method steps which perform 
substantially the same function in substantially the same way to achieve the same 
results are within the scope of the invention. Moreover, it should be recognized that 
structures and/or elements and/or method steps shown and/or described in connection 
with any disclosed form or embodiment of the invention may be incorporated in any 
other disclosed or described or suggested form or embodiment as a general matter of 
design choice. It is the intention, therefore, to be limited only as indicated by the scope 
of the claims appended hereto. 
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